Broad-specificity photoelectrochemical immunoassay for the simultaneous detection of ochratoxin A, ochratoxin B and ochratoxin C.
A broad-specific photoelectrochemical (PEC) immunosensor was developed for the simultaneous detection of ochratoxin A, ochratoxin B and ochratoxin C (OTA, OTB, OTC) by using the direct growth of CdS nanorods on FTO as the photoelectrode and Au nanoflowers-modified glass carbon electrode (GCE) as the bioelectrode. The bioelectrode was used to capture antigens and then associate corresponding antibodies, followed by using SiO2@Cu2+ nanocomposites to conjugate the secondary antibody (Ab2) and a DNA strand as the initiator. After the hybridization chain reaction (HCR) and the addition of hemin, numerous DNAzymes (G-quadruplex/hemin) were produced. Due to the similar enzymatic property with horseradish peroxidase (HRP), G-quadruplex/hemin can accelerate the oxidation of 4-chloro-1-naphthol (4-CN) with H2O2 to yield the biocatalytic precipitation (BCP) on the bioelectrode. Then, the bioelectrode was further treated with moderate acid and thus Cu2+ was released, which can decrease the photocurrent of the photoelectrode by the formation of CuS. Due to the advantages of surface effect of Au nanoflowers, DNA amplification and high photoelectrocatalytic activity, the proposed broad-specificity PEC immunosensor can detect OTA, OTB and OTC with a detection limit of 0.02, 0.04 and 0.03 pg/mL, respectively. In addition, the acceptable stability and selectivity suggest its possible application in the detection of OTA, OTB and OTC in water samples.